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battery capacity information; and sending the battery electric
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Fig. 3
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INFORMATION PROCESSING METHOD,
SMART BATTERY, TERMINAL AND
COMPUTER STORAGE MEDIUM

TECHNICAL FIELD

The disclosure relates to the field of battery technology,
and in particular to an information processing method, a
smart battery, a terminal and a computer storage medium.

BACKGROUND

With the increasing popularity of mobile terminals in the
daily life, people give more concern on the performance of
batteries that provide energy for mobile terminals. There-
fore, it is an important subject to effectively control the
battery so that the safety of the battery is ensured and the
performance of the battery can be maximized.

The conventional art uses the current input and output of
the detected battery to calculate the battery electric quantity
in general for controlling the battery, and detects the voltage
and temperature as auxiliary conditions. The detected bat-
tery electric quantity is divided by the known battery capac-
ity to acquire the actual percentage of the battery capacity.
In addition, the charge and overcharge protection of the
battery is also controlled by the terminal.

However, in the conventional art, there are some disad-
vantages: at present, the terminal can only detect the battery
of' the specified capacity. The battery capacity will gradually
decay with the use of the battery for a long time, and the
terminal cannot automatically calibrate the battery capacity
information. In addition, there is a large error when deter-
mining the battery electric quantity by voltage when the
terminal is started up. The error will be relatively larger
because there is much virtual battery current especially in
the low-voltage charge. Further, there will be abnormal
phenomenon in the terminal such as a dead halt when it is
overcharged and the temperature is too high, so that the
terminal cannot turn off the function of charging and thus the
battery is overcharged easily, or even an explosion and other
accidents will occur.

SUMMARY

In order to solve the existing technical problems, embodi-
ments of the disclosure provides an information processing
method, a smart battery, a terminal and a computer storage
medium.

In a first aspect, an embodiment of the disclosure provides
an information processing method, including:

detecting battery capacity information;

detecting battery electric quantity information in real time
in the process of charging a battery according to the battery
capacity information; and

sending the battery electric quantity information and the
battery capacity information to the terminal.

In the above solution, detecting the battery capacity
information includes:

acquiring the battery capacity information at the comple-
tion of charging for the battery in which the electric energy
stored at the start of charging is below a preset threshold.

In the above solution, the method further includes:

detecting temperature information of the battery in the
process of charging the battery, and determining whether to
charge an energy storage unit of the battery according to the
battery electric quantity information, the battery capacity
information, and the temperature information.
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In the above solution, the method further includes:

controlling a battery charging protection unit of the bat-
tery to stop charging the energy storage unit when the
battery electric quantity information, the battery capacity
information and the temperature information are detected to
reach a preset condition; and

controlling the battery charging protection unit to charge
the energy storage unit when the battery electric quantity
information, the battery capacity information and the tem-
perature information are detected to not reach the preset
condition.

In the above solution, the method further includes sam-
pling a voltage corresponding to the electric energy in the
battery to generate a sampled voltage that is configured to
provide a basis for detecting the battery electric quantity
information.

In a second aspect, an embodiment of the disclosure
provides a smart battery, including: an energy storage unit
and a battery control unit; wherein

the energy storage unit is configured to store electric
energy and provide electric energy to a terminal and the
battery control unit; and

the battery control unit is configured to detect battery
capacity information, detect battery electric quantity infor-
mation in real time in the process of charging a battery
according to the battery capacity information; and send the
battery electric quantity information and the battery capacity
information to the terminal.

In the above solution, the battery control unit is further
configured to acquire the battery capacity information at the
completion of charging for the smart battery in which the
electric energy stored at the start of charging is below a
preset threshold.

In the above solution, the smart battery further includes a
battery charging protection unit;

the battery control unit is further configured to control the
battery charging protection unit to stop charging the energy
storage unit when the battery electric quantity information,
the battery capacity information and the temperature infor-
mation are detected to reach a preset condition; and

control the battery charging protection unit to charge the
energy storage unit when the battery electric quantity infor-
mation, the battery capacity information and the temperature
information are detected to not reach the preset condition.

In the above solution, the battery charging protection unit
includes: a P-channel Metal Oxide Semiconductor (PMOS)
transistor, a transistor, a first resistor, a second resistor, and
a third resistor;

the drain of the PMOS transistor is electrically connected
with the terminal after being electrically connected with the
input of the first resistor, the source of the PMOS transistor
is electrically connected with the energy storage unit, the
output of the first resistor is electrically connected with the
collector of the transistor after being electrically connected
with the gate of the PMOS transistor, the input of the second
resistor is electrically connected with the battery control
unit, the output of the second resistor is respectively elec-
trically connected with the input of the third resistor and the
base of the transistor, and the output of the third resistor is
grounded after being electrically connected with the emitter
of the transistor; and

the transistor and the PMOS transistor are respectively
conductive, and charge the energy storage unit when the
input of the second resistor receives a high level outputted
by the battery control unit; and the transistor and the PMOS
transistor are non-conductive and stop charging the energy
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storage unit when the input of the second resistor receives a
low level outputted by the battery control unit.

In the above solution, the smart battery further includes:

a voltage sampling unit configured to sample a voltage of
the electric energy to generate a sampled voltage and to send
the sampled voltage to the battery control unit; wherein the
sampled voltage is configured to provide a basis for detect-
ing the battery electric quantity information.

In a third aspect, an embodiment of the disclosure pro-
vides a terminal including the above smart battery, the
terminal further including:

a processor configured to receive the battery electric
quantity information and the battery capacity information
sent by the smart battery, and process the battery electric
quantity information and the battery capacity information as
displayable information; and

a display configured to display the displayable informa-
tion.

In a fourth aspect, an embodiment of the disclosure
provides a computer storage medium including a set of
instructions which, when executed, cause at least one pro-
cessor to execute the above information processing method.

By using the above technical solutions, the embodiments
of the disclosure have at least the following advantages.

The information processing method, the smart battery, the
terminal, and the computer storage medium provided in the
embodiments of the disclosure overcome individual differ-
ences among different batteries. The electric quantity detec-
tion and the battery protection are provided to the battery to
control by itself. The battery capacity can be calibrated in
real time and the battery electric quantity can be updated in
time through its own integrated control for the battery, and
the detection result is sent to the terminal. After an abnormal
situation occurs in the battery, if the terminal does not stop
charging in time, the battery charging can be cut off in time.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings which are not necessarily drawn to scale,
a same reference numeral may be used to describe a same
component in different views. Similar reference numerals
with different letter suffixes may represent different
examples of similar components. The drawings illustrate, by
way of example, and not limitation, the various embodi-
ments discussed herein in general.

FIG. 1 is a schematic view of forming a smart battery
according to a first embodiment of the disclosure;

FIG. 2 is a schematic diagram of a battery charging
protection unit in FIG. 1;

FIG. 3 is a flow chart of an information processing
method according to a second embodiment of the disclosure;

FIG. 4 is a flow chart for detecting the battery electric
quantity in the second embodiment of the disclosure;

FIG. 5 is a flow chart for detecting the battery power in
real time in the second embodiment of the disclosure; and

FIG. 6 is a structure schematic view of a terminal in a
third embodiment of the disclosure.

DETAILED DESCRIPTION

The disclosure will be described in detail below with
reference to the accompanying drawings and the preferred
embodiments for the purpose of further illustrating the
technical means and the effect of the disclosure for achieving
the intended purpose.

The first embodiment of the disclosure provides a smart
battery. As shown in FIG. 1, the smart battery 20 is used
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together with the terminal 10. The smart battery 20 includes:
a battery control unit 21, an energy storage unit 22, a voltage
sampling unit 23, a battery charging protection unit 24, and
an interface unit 25.

The battery control unit 21 is configured to detect the
electric energy information in the energy storage unit 22 in
the process of charging and to send the battery electric
quantity information and the battery capacity information to
the terminal 10.

Specifically, the battery control unit 21 is configured to
detect the battery electric quantity information in real time
during the process of charging, and to acquire the battery
capacity information at the completion of charging for the
smart battery in which the electric energy stored at the start
of charging is below a preset threshold.

Herein, the electric energy information includes charging
or discharging state information of the energy storing unit
22, battery electric quantity information, and battery capac-
ity information. The battery control unit 21 is further con-
figured to detect the temperature information of the smart
battery 20 and generate command information according to
the electric energy information and the temperature infor-
mation.

When it is detected that the electric energy information
and the temperature information reach the preset condition,
the charging of the energy storage unit 22 is prohibited. It is
preferable that the preset condition is that the temperature of
the battery exceeds the preset value, for example, 50° C.; or
when the electric quantity of the battery reaches 100%. The
preset conditions may also be set according to actual needs.

The energy storage unit 22 is allowed to be charged when
it is detected that the electric energy information and the
temperature information do not reach the preset conditions.

The energy storage unit 22 is configured to store electric
energy and provide electric energy to the terminal and the
battery control unit 21.

Specifically, the energy storage unit 22 in the embodiment
of the disclosure is equivalent to the battery that does not
have other control units. The energy storage unit 22 is
capable of supplying electric power to the terminal 10 and
the battery control unit 21, and allows to be charged under
a specific condition. That is to say, the battery control unit
21 makes a decision as to whether the energy storage unit 22
is allowed to be charged according to the electric energy
information and the temperature information.

In one embodiment, the battery control unit 21 includes a
Central Processing Unit (CPU), a memory, and a peripheral
circuit thereof, and has calculation and storage functions.
According to the actual needs, the corresponding functions
can be added.

The voltage sampling unit 23 is configured to sample a
voltage of the electric energy supplied from the energy
storage unit 22 to generate a sampled voltage and to send the
sampled voltage to the battery control unit 21. Moreover, the
voltage sampling unit 23 is further configured to convert the
electric energy into the voltage required by the battery
control unit 21 and to supply the required voltage to the
battery control unit 21.

In addition, it is also possible to provide a voltage
conversion unit configured to replace the voltage conversion
function of the voltage sampling unit 23 so that the voltage
sampling unit 23 has only the function of voltage sampling
and may be specifically provided according to actual needs.

If the voltage conversion unit is provided, the energy
storage unit 22 is configured to supply the electric energy to
the battery control unit after performing voltage transfor-
mation processing on the electric energy through the voltage
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conversion unit. The voltage conversion unit is configured to
perform voltage transformation processing on the electric
energy. The voltage transformation processing includes con-
verting the electric energy into the voltage required by the
battery control unit 21.

The battery charging protection unit 24 is configured to
send command information according to the battery control
unit 21 to prohibit or allow the energy storage unit 22 to be
charged.

Specifically, as shown in FIG. 2, the battery charging
protection unit 24 includes: a P-channel Metal Oxide Semi-
conductor (PMOS) transistor V12, a transistor VT1, a first
resistor R1, a second resistor R2, and a third resistor R3;
wherein

the drain of the PMOS transistor V12 is electrically
connected with the terminal after being electrically con-
nected with the input of the first resistor R1. The source of
the PMOS transistor VT2 is electrically connected with the
energy storage unit. The output of the first resistor R1 is
electrically connected with the collector of the transistor
VT1 after being electrically connected with the gate of the
PMOS transistor VT2. The input of the second resistor R2
is electrically connected with the battery control unit. The
output of the second resistor R2 is respectively electrically
connected with the input of the third resistor R3 and the base
of the transistor VT1. The output of the third resistor R3 is
grounded after being electrically connected with the emitter
of the transistor VT1.

The input of the second resistor R2 receives command
information. The transistor VI1 and the PMOS transistor
VT2 are conductive respectively when the command infor-
mation indicates a high level, and the battery charging
protection unit 24 allows the energy storage unit 22 to be
charged. The transistor V1 and the PMOS transistor V12
are non-conductive when the command information indi-
cates a low level, and the battery charging protection unit 24
does not allow the energy storage unit 22 to be charged.

In addition, the smart battery provided in the first embodi-
ment of the disclosure further includes:

an interface unit 25 configured to provide an interface for
communication between the smart battery 20 and the ter-
minal 10.

Specifically, the battery control unit 21 sends the electric
energy information to the terminal 10 through the interface
unit 25. The interface unit 25 is preferably an 12C interface.

The second embodiment of the disclosure provides an
information processing method. As shown in FIG. 3, the
method includes the following steps.

Step S201: The electric energy is supplied to the terminal
and the battery control unit of the smart battery.

Specifically, in the second embodiment of the disclosure,
when the smart battery is charged, the charged electric
energy is stored in the energy storage unit of the smart
battery, and the energy storage unit also provides the
required electric energy for the terminal and other units in
the smart battery.

Step S202: The battery electric quantity information and
the battery capacity information are detected in the process
of charging the battery, and the battery electric quantity
information and the battery capacity information are sent to
the terminal.

Specifically, in the process of charging, the temperature
information of the smart battery is detected, and it is
determined whether the energy storage unit of the smart
battery is charged according to the battery electric quantity
information, the battery capacity information, and the tem-
perature information of the smart battery.
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The electric energy information includes charging or
discharging state information of the energy storing unit, the
current battery electric quantity information and the total
capacity information of the battery.

Firstly, a corresponding value table of the open circuit
voltage of the battery, the battery electric quantity and the
battery internal resistance needs to be created in respective
preset temperature of the smart battery. In the second
embodiment of the disclosure, the corresponding value table
of the open circuit voltage of the smart battery, the battery
electric quantity and the battery internal resistance may be
created at the temperature of —10° C., 0° C., 25° C. and 50°
C., and the corresponding values of the open circuit voltage,
the battery electric quantity and the battery internal resis-
tance are written in the table for the above temperatures.
When the temperature of the smart battery is detected as one
of'the above temperatures, as long as one of the values of the
open circuit voltage, the battery electric quantity and the
battery internal resistance is known, the other two values
may be acquired by inquiring the corresponding value table.
Moreover, when the smart battery leaves factory, the battery
capacity and the pre-charging electric quantity of the battery
are written into the battery control unit. It should be noted
that in the embodiments of the disclosure, all the batteries
involved refer to smart batteries, and may also refer to other
batteries when meeting a certain conditions.

Secondly, as shown in FIG. 4, the process of detecting the
current electric quantity and the total capacity of the smart
battery in the second embodiment of the disclosure may
specifically include the following steps in connection with
FIG. 5.

Step S301: The closed circuit voltage CV of the battery is
acquired.

Specifically, the current closed circuit voltage CV is
acquired by the voltage sampling unit in the smart battery.

Step S302: The battery electric quantity value Q stored
previously in the battery control unit is extracted, and the
open circuit voltage OCV1 and the battery internal resis-
tance R1 in the corresponding value table are inquired
according to the battery electric quantity value Q.

Specifically, when a user uses the smart battery for the
first time, the battery control unit will automatically extract
the battery electric quantity value Q stored when the smart
battery leaves factory, and detect the current temperature
information of the smart battery. The battery control unit
will store the battery electric quantity value after each
calculation, and the battery control unit will automatically
extract the previously stored battery electric quantity when
it needs to be called next time.

The open circuit voltage OCV1 and the battery internal
resistance R1 are acquired by inquiring the corresponding
value of the open circuit voltage, the battery electric quantity
and the battery internal resistance at the current temperature
in the corresponding value table according to the battery
electric quantity value Q. It is to be noted that since in the
embodiment of the disclosure, the battery electric quantity is
detected in real time, and the change in the open circuit
voltage and the battery internal resistance at the same
temperature may be ignored when the adjacent two detec-
tions are performed. The battery open circuit voltage and the
battery internal resistance acquired by the previous battery
electric quantity value in the corresponding value table may
be used for the calculation of the current electric quantity in
this time of detection.

Step S303: The current value of the current battery is
determined according to the open circuit voltage and the
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battery internal resistance acquired by inquiry in the previ-
ous step and the closed circuit voltage.

Specifically, the current value I, may be acquired by an
interpolation conversion according to the open circuit volt-
age OCV1, the internal resistance R, and the closed circuit
voltage CV.

The current value I, may also be acquired by the follow-
ing equation (1):

I,=(CV-OCV1)/R, o)

The current value [, may also be calculated by using other
algorithms, and it is not limited thereto in the embodiment
of the disclosure.

Step S304: The current battery electric quantity value Q1
is acquired.

Specifically, the battery internal resistance R at this time
is inquired in the corresponding value table by taking the
closed circuit voltage CV as the open circuit voltage, and the
open circuit voltage OCV2 of the battery at this time is
calculated by the formula (2) according to the current I,
calculated in the previous step, the closed circuit voltage CV,
and the battery internal resistance R.

OCV2=CV+I,xR )

Then the actual electric quantity value Q2 of the battery
is acquired by inquiring the corresponding value table
according to the calculated open circuit voltage.

It is possible to determine whether the battery is in a
charged or discharged state according to the current I, . In the
embodiment, the electric quantity of the battery may be
increased by one or decreased by one every one minute, that
is, every 60 seconds. The electric quantity is increased by
one when the battery is in the charged state, and is decreased
by one when the battery is in the discharged state. Assuming
that the electric quantity of the battery of the next 60 seconds
is Q2, then

O,=I)xt 3

Since the change in the calculated current I, in 60 seconds
may be ignored, I, may be regarded as a fixed value, and
may also be calculated by calculating the average current
value within 60 seconds. In another 60 seconds, the current
value I, at that time is recalculated.

Step S305: The percentage of the current battery electric
quantity is calculated.

Specifically, since the battery will gradually deteriorate
and the capacity of the battery will be gradually attenuated
with the use of the battery, if the battery capacity informa-
tion provided at the time of leaving factory is always used,
it is likely that the calculated percentage of the battery
electric quantity is not accurately displayed when the capac-
ity of the battery is attenuated. Therefore, the capacity of the
battery needs to be detected regularly.

The detection and calibration of the capacity of the battery
may be acquired by detecting one entire charging process.
Specifically, the battery capacity information is acquired at
the completion of charging for the battery in which the
electric energy stored at the start of charging is below a
preset threshold.

In one embodiment, the battery capacity calibration is
started when the battery electric quantity is less than or equal
to 10% and charging is started. For example, when the
battery electric quantity is 10% at this moment, the battery
capacity detection calibration is started. When the battery is
fully charged, namely, when the remaining 90% of battery
electric quantity is fully charged, the charged 90% of the
electric quantity is divided by 90% to acquire the battery
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capacity Qr at this moment, and the battery capacity infor-
mation at this moment is updated. If the battery starts to be
charged when the electric quantity is 5%, the battery capac-
ity detection and calibration is started at this moment. When
the battery is fully charged, namely, when the remaining
95% of battery electric quantity is fully charged, the charged
95% of'the electric quantity is divided by 95% to acquire the
battery capacity Qr at this moment, and the battery capacity
information at this moment is stored and updated.

When measuring the percentage of the electric quantity of
the battery, the capacitance electric quantity Q at this
moment is divided by the battery capacity Qr acquired by a
recent measurement, that is, the percentage of the battery
electric quantity acquired is obtained consequently. The
battery control unit may send the detected information to the
terminal through the interface unit.

In addition, in the process of refreshing the detection of
the battery electric quantity in real time, for example, while
charging the battery, if the battery electric quantity does not
reach 100% at this moment, the battery electric quantity is
sent to the terminal by increasing the battery electric quan-
tity by one every 10 seconds until 100, that is, the full state
of the battery.

The third embodiment of the disclosure provides a ter-
minal, as shown in FIG. 6.

The terminal 60 provided by the embodiment of the
disclosure includes: a smart battery 61, a processor 62 and
a display 63.

Herein, the smart battery 61 may use the smart battery in
the first embodiment of the disclosure, and will not be
described again here. In addition,

the processor 62 is configured to receive the battery
electric quantity information and the battery capacity infor-
mation sent by the smart battery 61, and process the battery
electric quantity information and the battery capacity infor-
mation as displayable information; and

the display 63 is configured to display the displayable
information after being processed by the processor 62.

The battery information detection and control method, the
smart battery and the terminal described in the embodiments
of the disclosure solve the problems that the battery electric
quantity cannot be detected in real time and the battery
capacity cannot be updated in time in the conventional art,
thereby overcoming individual differences among different
batteries. The electric quantity detection and the battery
protection are provided to the battery to control by itself. The
battery capacity can be calibrated in real time and the battery
electric quantity can be updated in time through its own
integrated control for the battery, and the detection result can
be sent to the terminal. After an abnormal situation occurs in
the battery, if the terminal does not stop charging in time, the
battery charging can be cut off in time.

Those skilled in the art should understand that the
embodiments of the disclosure can provide a method, a
system or a computer program product. Thus, forms of
hardware embodiments, software embodiments or embodi-
ments integrating software and hardware can be adopted in
the disclosure. Moreover, a form of the computer program
product implemented on one or more computer available
storage media (including, but not limited to, a disk memory,
an optical memory and the like) containing computer avail-
able program codes can be adopted in the disclosure.

The disclosure is described with reference to flowcharts
and/or block diagrams of the method, the equipment (sys-
tem) and the computer program product according to the
embodiments of the disclosure. It should be understood that
each flow and/or block in the flowcharts and/or the block
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diagrams and a combination of the flows and/or the blocks
in the flowcharts and/or the block diagrams can be realized
by computer program instructions. These computer program
instructions can be provided for a general computer, a
dedicated computer, an embedded processor or processors of
other programmable data processing devices to generate a
machine, so that an apparatus for realizing functions
assigned in one or more flows of the flowcharts and/or one
or more blocks of the block diagrams is generated via
instructions executed by the computers or the processors of
the other programmable data processing devices.

These computer program instructions can also be stored in
a computer readable memory capable of guiding the com-
puters or the other programmable data processing devices to
work in a specific mode, so that a manufactured product
including an instruction apparatus is generated via the
instructions stored in the computer readable memory, and
the instruction apparatus realizes the functions assigned in
one or more flows of the flowcharts and/or one or more
blocks of the block diagrams.

These computer program instructions can also be loaded
to the computers or the other programmable data processing
devices, so that processing realized by the computers is
generated by executing a series of operation steps on the
computers or the other programmable devices, and therefore
the instructions executed on the computers or the other
programmable devices provide a step of realizing the func-
tions assigned in one or more flows of the flowcharts and/or
one or more blocks of the block diagrams.

The technical means and effect of the disclosure for
achieving the intended purpose should be more in-depth and
specific from the description of the detailed description, but
the accompanying drawings are provided for the purpose of
reference and description only, rather than limiting the
disclosure.

What is claimed is:

1. An information processing method, applied to a smart
battery comprising an energy storage unit, a battery charging
protection unit and a battery control unit, comprising:

detecting, by the battery control unit, battery capacity

information, battery level information and temperature

information of the smart battery in real time in a

process of charging the smart battery;

sending, by the battery control unit, the battery capacity

information, the battery level information and the tem-

perature information to a terminal; and

determining, by the battery control unit, whether to charge

the energy storage unit of the smart battery according

to the battery capacity information, the battery level
information and the temperature information, wherein:

the battery charging protection unit comprises: a
P-channel Metal Oxide Semiconductor (PMOS)
transistor, a transistor, a first resistor, a second resis-
tor, and a third resistor,

a drain of the PMOS transistor is electrically connected
with the terminal after being electrically connected
with an input of the first resistor, a source of the
PMOS transistor is electrically connected with the
energy storage unit, an output of the first resistor is
electrically connected with a collector of the tran-
sistor after being electrically connected with a gate
of the PMOS ftransistor, an input of the second
resistor is electrically connected with the battery
control unit, an output of the second resistor is
electrically connected with an input of the third
resistor and a base of the transistor, and an output of
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the third resistor is grounded after being electrically
connected with an emitter of the transistor,

the transistor and the PMOS transistor are conductive
and charge the energy storage unit when the input of
the second resistor receives a high level outputted by
the battery control unit; and the transistor and the
PMOS transistor are non-conductive and stop charg-
ing the energy storage unit when the input of the
second resistor receives a low level outputted by the
battery control unit,

the energy storage unit comprises a processor for
implementing functions corresponding to the energy
storage unit,

the battery charging protection unit comprises a pro-
cessor for implementing functions corresponding to
the battery charging protection unit, and

the battery control unit comprises a processor for
implementing functions corresponding to the battery
control unit.

2. The method according to claim 1, wherein detecting the
battery capacity information comprises:

acquiring the battery capacity information at a completion

of charging for the smart battery in which electric
energy stored at a start of charging is below a preset
threshold.

3. The method according to claim 1, wherein determining,
by the battery control unit, whether to charge the energy
storage unit of the smart battery according to the battery
capacity information, the battery level information and the
temperature information comprises:

controlling the battery charging protection unit to stop

charging the energy storage unit when the battery level
information, the battery capacity information and the
temperature information are detected to reach a preset
condition; and

controlling the battery charging protection unit to charge

the energy storage unit when the battery level infor-
mation, the battery capacity information and the tem-
perature information are detected to not reach the preset
condition,

wherein the preset condition comprises: temperature of

the smart battery exceeds a preset value; or a battery
level reaches 100%.

4. The method according to claim 1, wherein the method
further comprises: sampling a voltage corresponding to
electric energy in the smart battery to generate a sampled
voltage that is configured to provide a basis for detecting the
battery level information.

5. A non-transitory computer storage medium comprising
a set of instructions which, when executed, cause at least one
processor to execute the information processing method
according to claim 1.

6. A smart battery, comprising: an energy storage unit, a
battery charging protection unit and a battery control unit;
wherein:

the energy storage unit is configured to store electric

energy and provide electric energy to a terminal and the
battery control unit; and

the battery control unit is configured to detect battery

capacity information, battery level information and
temperature information of the smart battery in real
time in a process of charging the smart battery, send the
battery level information, the battery capacity informa-
tion and the temperature information to the terminal,
and determine whether to charge the energy storage
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unit of the smart battery according to the battery level
information, the battery capacity information, and the
temperature information,

the battery charging protection unit comprises: a P-chan-

nel Metal Oxide Semiconductor (PMOS) transistor, a
transistor, a first resistor, a second resistor, and a third
resistor,

a drain of the PMOS transistor is electrically connected
with the terminal after being electrically connected
with an input of the first resistor, a source of the PMOS
transistor is electrically connected with the energy
storage unit, an output of the first resistor is electrically
connected with a collector of the transistor after being
electrically connected with a gate of the PMOS tran-
sistor, an input of the second resistor is electrically
connected with the battery control unit, an output of the
second resistor is electrically connected with an input
of the third resistor and a base of the transistor, and an
output of the third resistor is grounded after being
electrically connected with an emitter of the transistor,

the transistor and the PMOS transistor are conductive and

charge the energy storage unit when the input of the
second resistor receives a high level outputted by the
battery control unit; and the transistor and the PMOS
transistor are non-conductive and stop charging the
energy storage unit when the input of the second
resistor receives a low level outputted by the battery
control unit,

the energy storage unit comprises a processor for imple-

menting functions corresponding to the energy storage
unit,

the battery charging protection unit comprises a processor

for implementing functions corresponding to the bat-
tery charging protection unit, and

the battery control unit comprises a processor for imple-

menting functions corresponding to the battery control
unit.
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7. The smart battery according to claim 6, wherein the
battery control unit is further configured to acquire the
battery capacity information at a completion of charging for
the smart battery in which the electric energy stored at a start
of charging is below a preset threshold.

8. The smart battery according to claim 6, wherein the
battery control unit is further configured to control the
battery charging protection unit to stop charging the energy
storage unit when the battery level information, the battery
capacity information and the temperature information are
detected to reach a preset condition; and

control the battery charging protection unit to charge the
energy storage unit when the battery level information,
the battery capacity information and the temperature
information are detected to not reach the preset condi-
tion,

wherein the preset condition comprises: temperature of
the smart battery exceeds a preset value; or a battery
level reaches 100%.

9. The smart battery according to claim 6, wherein the

smart battery further comprises:

a voltage sampling unit, including a processor, configured
to sample a voltage of the electric energy to generate a
sampled voltage and send the sampled voltage to the
battery control unit wherein the sampled voltage is
configured to provide a basis for detecting the battery
level information.

10. A terminal comprising the smart battery according to

claim 6, the terminal further comprising:

a processor configured to receive the battery level infor-
mation and the battery capacity information sent by the
smart battery, and process the battery level information
and the battery capacity information as displayable
information; and

a display configured to display the displayable informa-
tion.



